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Abstract The microstructure and hardness of (W,Ti)C cemented carbides with a different metallic binder
composition of Ni and Co fabricated by powder technology were investigated. The densifications of the prepared
materials were accomplished by using vacuum sintering at 1450°C. Nearly full dense (W,Ti)C cemented carbides
were obtained with a relative density of up to 99.7% with 30 wt.% Co and 99.9% with 30 wt.% Ni as a metallic
binder. The average grain size of the (W,Ti)C-Co and the (W,Ti)C-Ni was decreased by increasing the metallic
binder content. The hardness of the dense (W, Ti)C-15 wt%Co and (W,Ti)C-15 wt%Ni, was greater than that of the
other related cemented carbides; in addition, the cobalt-based cemented carbides had greater hardness values than
the nickel-based cemented carbides.
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Fig. 1. The volume shrinkages percentage of (W,Ti)C-Co

and (W, Ti)C-Ni cemented carbides with different weight
percentages of Co and Ni.
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Fig. 2. XRD pattern for (a) (W,Ti)C-30 wt.%Co and (b)
(W, Ti)C-30 wt.%Ni.
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Fig. 3. The effect of the liquid phase composition on the
porosity and the binder volume friction of the prepared
(W,Ti)C-Co and (W,Ti)C-Ni cemented carbides.
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Fig. 4. Optical micrographs of the (W,Ti)C-Co cemented
carbides prepared by vacuum sintering at 1450°C for (a)
(W, THC-10 wt.%Co, (b) (W,Ti)C-20 wt.%Co and (c)
(W,Ti)C-30 wt.%Co.
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Fig. 5. The optical micrographs for the (W,Ti)C-Ni
cemented carbides prepared by vacuum sintering at 1450°C
for (a) (W,Ti)C-10 wt.%Ni, (b) (W,Ti)C-20 wt.%Ni, and (c)
(W,Ti)C-30 wt.%Ni.
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Fig. 6 The effect of the binder composition on the mean
grain size of the sintered (W,Ti)C-Co and (W,Ti)C-Ni
cemented carbides.
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Fig. 7 SEM/BSE micrograph and the results of a typical core/rim compositional EDAX point analysis for (a) (W,THC-25

wt.% Co and (b) (W,Ti)C-25 wt.%Ni cemented carbides.
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Fig. 8 The effect of the binder composition in terms of the

calculated and measured Vickers hardness values of the
sintered (W,Ti)C-Co and (W,Ti)C-Ni cemented carbides.
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